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3 <110> APPLICANT: RAPPUOLI , Rino 

4 GRANDI , Guido 

6 <120> TITLE OF INVENTION: POLYEPITOPE CARRIER PROTEIN 
8 <130> PILE REFERENCE: PP00362.102 / 2302-0362 

10 <140> CURRENT APPLICATION NUMBER: 09/674,183 

11 <141> CURRENT FILING DATE: 2000-11-14 

13 <150> PRIOR APPLICATION NUMBER: PCT/IB99/00844 

14 <151> PRIOR FILING DATE: 1999-04-27 

16 <150> PRIOR APPLICATION NUMBER: GB9808932.9 

17 <151> PRIOR FILING DATE: 1998-04-27 
19 <160> NUMBER OF SEQ ID NOS : 20 

21 <170> SOFTWARE: Patentln Ver . 2.1 

23 <210> SEQ ID NO: 1 

24 <211> LENGTH: 15 

25 <212> TYPE: PRT 

26 <213> ORGANISM: T-cell epitope P23TT 

28 <400> SEQUENCE: 1 

29 Val Ser lie Asp Lys Phe Arg lie Phe Cys Lys Ala Asn Pro Lys 

30 1 5 10 15 

33 <210> SEQ ID NO: 2 

34 <211> LENGTH: 16 

35 <212> TYPE: PRT 

36 <213> ORGANISM: T-cell epitope P32TT 

38 <400> SEQUENCE: 2 

39 Leu Lys Phe lie lie Lys Arg Tyr Thr Pro Asn Asn Glu lie Asp Ser 

40 1 5 10 15 
4 3 <210> SEQ ID NO: 3 

44 <211> LENGTH: 16 

45 <212> TYPE: PRT 

46 <213> ORGANISM: T-cell epitope P21TT 
4 8 <4 00> SEQUENCE: 3 

4 9 lie Arg Glu Asp Asn Asn lie Thr Leu Lys Leu Asp Arg Cys Asn Asn 
50 1 5 10 15 

53 <210> SEQ ID NO: 4 

54 <211> LENGTH: 18 

55 <212> TYPE: PRT 

56 <213> ORGANISM: T-cell epitope PF T3 

58 <400> SEQUENCE: 4 

59 Glu Lys Lys lie* Ala Lys Met Glu Lys Ala Ser Ser Val Phe Asn Val 

60 1 5 10 15 
62 Val Asn 

66 <210> SEQ ID NO: 5 

67 <211> LENGTH: 21 
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68 <212> TYPE: PRT 

69 <213> ORGANISM: T-cell epitope P30TT 

71 <4 00> SEQUENCE: 5 

72 Phe Asn Asn Phe Thr Val Ser Phe Trp Leu Arg Val Pro Lys Val Ser 



79 <210> SEQ ID NO: 6 

80 <211> LENGTH: 14 

81 <212> TYPE: PRT 

82 <213> ORGANISM: T-cell epitope P2TT 

84 <400> SEQUENCE: 6 

85 Gin Tyr lie Lys Ala Asn Ser Lys Phe lie Gly lie Thr Glu 

86 1 5 10 

89 <210> SEQ ID NO: 7 

90 <211> LENGTH: 13 

91 <212> TYPE: PRT 

92 <213> ORGANISM: T-cell epitope HA 

94 <400> SEQUENCE: 7 

95 Pro Lys Tyr Val Lys Gin Asn Thr Leu Lys Leu Ala Thr 

96 1 5 10 

99 <210> SEQ ID NO: 8 

100 <211> LENGTH: 20 

101 <212> TYPE: PRT 

102 <213> ORGANISM: T-cell epitope HBVnc 

104 <400> SEQUENCE: 8 

105 Pro His His Thr Ala Leu Arg Gin Ala lie Leu Cys Trp Gly Glu Leu 

106 15 10 15 

108 Met Thr Leu Ala 

109 20 

112 <210> SEQ ID NO: 9 

113 <211> LENGTH: 15 

114 <212> TYPE: PRT 

115 <213> ORGANISM: T-cell epitope HBsAg 

117 <400> SEQUENCE: 9 

118 Phe Phe Leu Leu Thr Arg lie Leu Thr lie Pro Gin Ser Leu Asp 

119 15 10 15 

122 <210> SEQ ID NO: 10 

123 <211> LENGTH: 16 

124 <212> TYPE: PRT 

125 <213> ORGANISM: T-cell epitope MT 
127 <400> SEQUENCE: 10 

12 8 Tyr Ser Gly Pro Leu Lys Ala Glu lie Ala Gin Arg Leu Glu Asp Val 
129 15 10 15 

132 <210> SEQ ID NO: 11 

133 <211> LENGTH: 20 

134 <212> TYPE: PRT 

135 <213> ORGANISM: T-cell epitope HSP70 
137 <400> SEQUENCE: 11 



73 
75 
76 



1 5 
Ala Ser His Leu Glu 
20 



10 



15 
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1 "*ft 


villi l A. \J OCX VCll 


Gin 


He 


Gin 


Val 


Tyr 


Gin 


Gly Glu 


Arg 


Glu 


He 


Ala 






1 


5 










10 










15 






1 A 1 
141 


Ser His Asn Lys 




























1 A 0 
14Z 


20 




























11 J 


<210> SEQ ID NO: 


; 12 


























1 AC 
X *± U 


<211> LENGTH: 8 




























1 A 7 
J. ft / 


<212> TYPE: PRT 




























1 A ft 


<213> ORGANISM: 


T-cell epitope Flag peptide 














1 RO 

1 Jv 


<4 00> SEQUENCE : 


12 


























1 Dl 


Met Asp Tyr Lys 


Asp 


Asp 


Asp 


Asp 




















1 


1 


5 


























155 


<210> SEQ ID NO: 


! 13 


























1 Sfi 

X J V? 


<211> LENGTH: 657 


























1 

ID/ 


<zlz> lirb : UNA 




























1 ^ft 

1 JO 


<z1j> UKbAWlon : 


Recombinant 


Ml C\ 


construct 














i fio 

X 0 V 


<zzU> r lAIUKd : 






























Zi Zi 1. lirAJ. iHj / I\d 1 • 






























szzz/ LiUL-AllUW: 


/i \ 

\ x ) 


..(657) 






















1 fit 
lDt 




X J 


























1 fi ^ 

ID J 


aty yyy yy ^ tct 


cat 


Cat 


r»ra T 
Cdt 


Cat 


cat 


cat 


crcrt 

yy L 


atg 


crct 
y uL 


age 


atcr 


crat 


48 


1 fifi 


nc l oiy Vjiy oci 


His 


His 


His 


T_r A c 

nis 


His 


His 


Glv 


Met 


Ala 


Ser 


Met 


Asp 




1 fi7 

1 D / 


1 
1 












10 










15 






ICQ 




ga u 


gat 


ate 


gaa 


ggt 


cgc 


aaa 


yy u 


aft 
y u u 


tec 


ate 


gac 


96 


1 70 
1 / u 


iyr iiys nop Asp 


Asp 


Asp 


He 


OlU 


Gly 


Arg 


Lys 


Gly 


Val 


Ser 


He 


Asp 




1 71 


2 \) 










25 










30 








1 / J 


aaa ttc cgt ate 


ttc 


tgc 


aaa 


get 


aac 


ccg 


aaa 


aaa 


ggt 


ctg 


aaa 




144 


1 7A 
1/4 


Lys Phe Arg lie 


Phe 


Cys 


Lys 


Ala. 


Asn 


Pro 


Lys 


Lys 


Gly 


Leu 


Lys 


Phe 




17c 
1 / D 


35 








AO 










4 5 










1 77 
1 / / 


ate ate aaa cgt 


tac 


acc 


ccg 


aac 


aac 


gaa 


ate 


gac 


L. <w 


aaa 


yy c 


ate 


192 


1 7ft 
I/O 


lie lie Lys Arg 


Tyr 


Thr 


Pro 


Asn 


Asn 


Glu 


He 


Asp 


Ser 


Lys 


Glv 


He 




1 7Q 
1 / y 


50 






55 










60 












1 ftl 
101 


cgt gaa gac aac 


aac 


ate 


acc 


ctg 


aaa 


ctg 


gac 


cat' 


+" err* 
uy 0 


aac 


aac 


aaa 


240 


1 ft9 


Arg Glu Asp Asn 


Asn 


He 


Thr 


Leu 


Lys 


Leu 


Asp 


Aror 


Cys 


Asn 


Asn 


Lys 




1 ft "3 
1 0 j 


65 




70 










75 










80 




1 fl S 
j. 0 j 


ggt gaa aag aag 


ate 


get 


aaa 


atg 


gaa 


aaa 


get 


tct 


tct 


att 


ttc 


aac 


288 


186 


Gly Glu Lys Lys 


He 


Ala 


Lys 


Met 


Glu 


Lys 


Ala 


Ser 


Ser 


Val 


Phe 


Asn 




1 fl7 




85 










90 










95 






1 ftQ 
IO? 


gtt gtt aac tct 


aaa 


ggt 


ttc 


aac 


aac 


ttc 


acc 


gtt 


tec 


ttc 




etc 


336 


190 


Val Val Asn Ser 


Lys 


Gly 


Phe 


Asn 


Asn 


Phe 


Thr 


Val 


Ser 


Phe 


Trp 


Leu 




191 


100 










105 










110 








193 


cgt gtt ccg aaa 


gtt 


tec 


get 


tec 


cac 


ctg 


gaa 


aaa 


ggt 


cag 


tac 


ate 


384 


194 


Arg Val Pro Lys 


Val 


Ser 


Ala 


Ser 


His 


Leu 


Glu 


Lys 


Gly 


Gin 


Tyr 


He 




195 


115 








120 










125 










197 


aaa get aac tec 


aaa 


ttc 


ate 


ggt 


ate 


acc 


gaa 


aaa 


ggt 


gga 


tct 


ccg 


432 


198 


Lys Ala Asn Ser 


Lys 


Phe 


He 


Gly 


He 


Thr 


Glu 


Lys 


Gly 


Gly 


Ser 


Pro 




199 


130 






135 










140 












201 


cat cat acc gcg 


ctg 


cgc 


cag 


gcg 


att 


ctg 


tgc 


tgg 


ggc 


gaa 


ctg 


atg 


480 


202 


His His Thr Ala 


Leu 


Arg 


Gin 


Ala 


He 


Leu 


Cys 


Trp 


Gly 


Glu 


Leu 


Met 




203 


145 




150 










155 










160 
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00 s 

£i \J J 


ct O ^ 


ccg 


goy 


aaa 




tct 


ccg 


aaa 


tat 




aaa 


cag 


aac 


acc 


ctcr 


aaa 




Thr 


Leu 


Ala 


Lys 


m V 


Ser 


Pro 


Lys 


Tvt 


Val 


Lys 


Gin 


Asn 


Thr 


Leu 


Lys 


907 










165 










1 70 










175 




9 OQ 


ctg 


gcg 


acc 


aaa 


gga 


teg 




LL.L 


ci^g 


ctg 






uLL 


Ct" CT 

cug 


acc 


att 


o i o 

Z X VJ 


Leu 


Ala 


Thr 


Lys 


Gly 


Ser 


Phe 


IT X1C 


Leu 


Leu 


Thr 


A -f fT 

Arg 


Tip 
X X c 


T.<ai 1 
XiC Li 


X 11X 


He 


Z X X 








180 










185 










190 






Z X O 


ccg 


cag 


tct 


ctg 


gat 


aaa 


ggc 


L-d L. 


tct 


ggc 


ccg 




aaa 


y <-y 


gaa 


att 


OTA 
Zl4 


Pro 


Gin 


Ser 


Leu 


Asp 


Lys 


Gly 


Tyr 


Ser 


Gly 


Pro 


Leu 


T .W C 
Xijf O 


rtXd 


VjX LI 


Tip 
x xe 


91 ^ 






195 










900 

Z \J \J 










205 








z 1 / 


gcg 


cag 


cgc 


ctg 


gaa 


gat 


gtg 


aaa 


gga 


tec 


taa 












Z.L O 


Ala 


Gin 


Arg 


Leu 


Glu 


Asp 


Val 


Lys 


Gly 


Ser 














z j. y 




210 










215 




















z z z 


<210> SEQ ID NO: 


: 14 
























Z Z O 


<211> LENGTH: 218 
























OTA 
Z Z 4 


<212> TYPE: 


PRT 


























z z o 


<213> ORGANISM: 


Recombinant 


INI U 


construct 












9 9 7 
Z Z / 


<4 00> SEQUENCE: 


1 A 
























z z o 


Met 


Gly 


Gly 


Ser 


Hi c 

nis 


nia 


nio 


nxS 


nib 


nxs 


vjx y 


Met 


Ala 


Ser 


ITiC L. 


Asp 


z z y 


1 


















1 0 

X \J 










1 R 
X ~? 




Z Jl 


Tyr 


Lys 


Asp 


Asp 


Asp 


Asp 


Tip 
X X C 


fin 


vjx y 


Arg 




Gly Val 


Cot 

OCX 


Tl *» 
lie 


Asp 


9^9 
Z J Z 








20 










2 5 










30 






9 *3 A 
Z j** 


Lys 


Phe 


Arg 


He 


Phe 


Cys 


Lys 


A T -a 
rt. X ct 


Asn 


Pro 


Lys 


Lys 


Gly 


J_jC- u. 


Lys 


Phe 








35 










4 o 










45 








9^7 
Z J / 


He 


He 


Lys 


Arg 


Tyr 


Thr 


Pro 


Asn 


Asn 


Glu 


He 


Asp 


Ser 


Lys 


Gly 


He 


9 

ZOO 




50 










55 










60 










9 A n 
Z 4 U 


Arg 


Glu 


Asp 


Asn 


Asn 


He 


Thr 


Leu 


Lys 


Leu 


Asp 


Arg 


Cys 


Asn 


Asn 


Lys 


9 A 1 


65 










70 










75 










80 


O >t *5 


Gly 


Glu 


Lys 


Lys 


He 


Ala 


Lys 




Glu 


Lys 


Ala 


Ser 


Ser 


Va 1 
val 


IT 11C 


noil 


") /t >1 

z 4 4 










85 










90 














z 4 b 


Val 


Val 


Asn 


Ser 


Lys 


Gly 


Phe 


Asn 


Asn 


Phe 


Thr 


Val 


Ser 


Jr lie 


irp 


Leu 


O A 7 
Z 4 / 








100 










105 










110 
x x \j 






249 


Arg 


Val 


Pro 


Lys 


Val 


Ser 


Ala 


Ser 


His 


Leu 


Glu 


Lys 


Gly 


fin 

bin 


Tyr 


Tip 

lie 


9 

Z DU 






115 










1 90 
X z u 










125 








O R9 
Z Dz 


Lys 


Ala 


Asn 


Ser 


Lys 


Phe 


He 


H 1 \r 


He 


Thr 


Glu 


Lys 


Gly 


oxy 


OCX 


Pro 


9 

Z DO 




130 










135 










140 










Z JJ 


His 


His 


Thr 


Ala 


Leu 


Arg 


Gin 


A "1 -3 

Ala 


He 


Leu 


Cys 


Trp 


Gly 




XlC Li 


11C L. 


ZOO 


145 










150 










155 










160 


1 c Q 

258 


Thr 


Leu 


Ala 


Lys 


Gly 


Ser 


Pro 


Lys 


Tyr 


Val 


Lys 


Gin 


Asn 


Thr 


Leu 


Lys 


259 










165 










170 










175 




261 


Leu 


Ala 


Thr 


Lys 


Gly 


Ser 


Phe 


Phe 


Leu 


Leu 


Thr 


Arg 


He 


Leu 


Thr 


He 


262 








180 










185 










190 






264 


Pro 


Gin 


Ser 


Leu 


Asp 


Lys 


Gly 


Tyr 


Ser 


Gly 


Pro 


Leu 


Lys 


Ala 


Glu 


He 


265 






195 










200 










205 








267 


Ala 


Gin 


Arg 


Leu 


Glu 


Asp 


Val 


Lys 


Gly 


Ser 














268 




210 










215 




















271 


<210> SEQ ID NO: 


: 15 
























272 


<211> LENGTH: 432 
























273 


<212> TYPE: 


DNA 


























274 


<213> ORGANISM: 


Recombinant 


N6 construct 
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77fi 


<220> FEATURE: 


























0 7 7 
Z / f 


<221> NAME/KEY: 


























0 7ft 

z / o 


<222> LOCATION: 




..(432) 




















7 ftn 


<400> SEQUENCE: 


























O ft 1 


a to/ 


aaa 

y y y 


a at' 

y y L * 


tet 


Cat 


v^a t 


cat 


cat 


Ca t 


ca t 


ggt 


a ty 


get 


age 


■a -f- rr 
d ty 


y a t 


7fi7 
z o ^ 


Met 


Gly 


Gly 


Ser 




His 


His 


His 


His 


His 


Gly 


Met 


Ala 


Ser 


Met 


Asp 


7 ft 1 

ZOO 


j. 


















1 0 

X \J 










1 5 




o ft R 
ZOO 


tac 


aag 


gac 


ga c 


gat 


y a t 


a tt 


gaa 


ggt 


cgc 


aaa 


ggt 


grr 


tec 


ate 


gac 


7 ft fi 

zoo 


lyr 


Lys 


Asp 


Asp 


Asp 


Asp 


He 


C 1 n 
VjI Li 




Arg 


Lys 




V a X 


OCl 


11C 




O ft 7 
Z O / 








20 










7 R 
Z 3 
















O ft Q 

z o y 


aaa 


ttc 


cat 

<~y I— 


ate 


LLC 


uy t 


aaa 


get 


aac 


ccg 


aaa 


aaa 


ggt 


ctg 


aaa 


■1-1- r« 
1 1 1 


7 QO 

Z _7 \J 


Lys 


Phe 


Arg 


He 




Cys 


Lys 


Al ^ 

nld 


A on 

t\o ll 


Pro 


Lys 


Lys 


Gly 


Leu 


Lys 


Phe 


O Q 1 

z y i 






35 




























z y j 


ate 


ate 


aaa 


cat" 

*-y u 


I- a r* 


a cc 


ccg 


aac 


aac 


gaa 


cl t 


ga c 


tec 


aaa 


ggt 


a l. <w 


7QA 

Z -7 *x 


lie 


He 


Lys 


fti y 


Tvr 


Thr 


Pro 


Asn 


Asn 


Glu 


He 


Asp 


Ser 


Lys 




He 


not; 

z _? 




so 










55 










60 










7Q7 

Z -3 / 


cgt 


gaa 


gac 


aac 


aac 


ate 


ace 


ctg 


aaa 


ctg 


gac 


oy t 


"t~ fT 

ty t 


aac 


aac 


aaa 


7 Q ft 

Z -3 O 


Arg 


Glu 


Asp 


Asn 


Asn 


He 


Thr 


JjC xjl 






no 


Arg 


Cys 


Asn 


Asn 


Lys 


7 Q Q 

Z 2? 2? 


65 










70 










7 5 










80 


JU1 


ggt 


gaa 


aag 


aag 


ate 


y ^ t 


aaa 


a ty 


gaa 


aaa 


get 


tt t 


L.t- L- 


gtt 


u tt 


aac 


^fi 7 


Gly 


Glu 


Lys 


Lys 


lie 


Ala 


Lys 


11 c t 


Vj X U 


Lys 


Al a 
rVX ct 


0/=, -r- 




v a x 


Phe 


Asn 












85 
























jU J 


gtt 


gtt 


aac 


tct 


aaa 


ggt 


ttc 


aac 


aac 


ttc 


acc 




tec 


t L-t- 


tgg 


ctg 


"3 n c 


Val 


Val 


Asn 


Ser 


Lys 


Gly 


Phe 


Asn 


Asn 


Phe 


Thr 


Val 


Cpr 
Del 


DKp 


Trp 


Leu 


jU / 








100 










105 










i i n 

X 1 U 






"3 n q 

j u y 


cgt 


gtt 


ccg 


aaa 


gtt 


tec 


get 


tec 


cac 


ctg 


gaa 


aaa 




cag 


tac 


ate 


Tin 


Arg 


Val 


Pro 


Lys 


Val 


Ser 


Ala 


Ser 


His 


Leu 


Glu 


Lys 






Tyr 


Tl p 


jii 






115 










120 










17^ 

A. £i O 










aaa 


get 


aac 


tec 


aaa 


ttc 


ate 


ggt 


ate 


acc 


gaa 


aaa 


ggt 




tec 


+* a a 

taa 


j_L ft 


Lys 


Ala 


Asn 


Ser 


Lys 


Phe 


He 


Gly 


He 


Thr 


Glu 


Lys 


oiy 


vjx y 


Cpr 
OCX 




TIC 




130 










135 










± fl u 










*31 ft 
Jl O 


<210> SEQ ID NO 


16 
























Ol Q 

j j.y 


<211> LENGTH: 14 3 
























7 7 fi 
J Z v 


<212> TYPE: 


PRT 




























<213> ORGANISM: 


Recombinant 


N6 construct 












77 7 
J z o 


<400> SEQUENCE: 


16 
























7 7 A 

O Z ft 


Met 


Gly 


Gly 


Ser 


His 


His 


His 


His 


His 


His 


Gly 


171 1: l. 


nX a 


OCJL 


Met 


Asp 


325 


1 








5 










10 










15 




327 


Tyr 


Lys 


Asp 


Asp 


Asp 


Asp 


He 


Glu 


Gly 


Arg 


Lys 


Gly 


Val 


Ser 


He 


Asp 


328 








20 










25 










30 






330 


Lys 


Phe 


Arg 


He 


Phe 


Cys 


Lys 


Ala 


Asn 


Pro 


Lys 


Lys 


Gly 


Leu 


Lys 


Phe 


331 






35 










40 










45 








333 


He 


He 


Lys 


Arg 


Tyr 


Thr 


Pro 


Asn 


Asn 


Glu 


He 


Asp 


Ser 


Lys 


Gly 


He 


334 




50 










55 










60 










336 


Arg 


Glu 


Asp 


Asn 


Asn 


He 


Thr 


Leu 


Lys 


Leu 


Asp 


Arg 


Cys 


Asn 


Asn 


Lys 


337 


65 










70 










75 










80 


339 


Gly 


Glu 


Lys 


Lys 


He 


Ala 


Lys 


Met 


Glu 


Lys 


Ala 


Ser 


Ser 


Val 


Phe 


Asn 


340 










85 










90 










95 




342 


Val 


Val 


Asn 


Ser 


Lys 


Gly 


Phe 


Asn 


Asn 


Phe 


Thr 


Val 


Ser 


Phe 


Trp 


Leu 



48 

96 

144 

192 

240 

288 

336 

384 

432 
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